In order to study the response of two cultivars of sunflower to inoculation with phosphate dissolving bacteria (phosphorine) and biological nitrogen fixation bacteria (Cerealin) under different nitrogen fertilizer levels i.e. (15, 25 and 35 kg N /fad.). The main finds could be summarized as fallows: Two field experiments were conducted at Agricultural experimental farm of AL -Azhar Univ. at Assiut, during 2012 and 2013 seasons.
INTRODUCTION
Sunflower (Helianthus annus, L.) is becoming an important source of edible vegetable oil through the world due to its no cholesterol and high unsaturated fatty acids content (Leland, 1996 and Khalifa and Awad 1997) . In addition, due to its short growing season and need to fill the gap between the vegetable oils production and consumption it receives considerable attention in Egypt especially, in the reclaimed areas.
Seed yield of sunflower is affected by many factors, of which variety, nitrogen and bio-fertilizer play an important role in determining productivity of sunflower. Abou-Khadra et al. (2002) , reported that sunflower hybrids (Vidoc, Alamo, Eruflower and Malabar) significantly differed in their growth, yield and its attributing characteristics. Saleh et al. (2004) revealed that sunflower cultivars (Maik, Vidoc and Eruflower) significantly differed in all characters yield and yield components under study. El-Mohandes et al. (2005) showed that sunflower hybrids exerted a highly significant influence on all traits (Vegetative growth traits, seed yield and yield component) in the tow growing seasons. Where, Hybrid-102 surpassed Hybrid-20 in all traits except oil %. Awad and Ghrib (2009) indicated that sunflower genotypes exhibited significant differences in all studied traits. Sakha-53 cultivar and Pop.770 were among those having great head diameter, seed yield / fed., and seed oil yield /fed. The commercial cultivar Sakha-53 surpassed all other genotypes in 100-seed weight. On the other hand, Pop.770 exceeded all other genotypes in seed oil content. Sakha-53 cultivar and Pop.770 out yielded all other genotypes in oil yield / fed.
Nitrogen fertilization is one of the most important factors to increase seed and oil yields of sunflower. Sunflower crop requires a suitable amount of nitrogen for each type of soil to produce the maximum seed and oil yields. Sarmach et al. (1994) concluded that size and dry weight of head, 100-seed weight, seed yield /plant and seed yield/ha were highest with 80 kg N + 40 kg P 2 O 5 /ha. Kumara et al. (2003) reported that application of N at 60 kg N /ha greatly improved plant height, head diameter, number of seeds per head, seed and oil yields. Gandahi and Oad (2005) found that plant height, head diameter, 100-seed weight and seed yield were increased with increasing nitrogen fertilizer rate up to 100 kg N /ha. Sayed et al. (2006) concluded that increasing nitrogen fertilizer rate up to 80 kg N /ha. increased seed and oil yields of sunflower. Increasing nitrogen fertilization significantly increased plant height, leaf area /plant, dry weight /plant, days to flowering, head diameter, 100-seed weight, seed and oil yields, but decreased seed oil % ( Azouz and Selim, 2007 , Awad and Gharib, 2009 and Ibrahim and El-Genbehy, 2009 ).
Using the biological fertilizer such as phosphate dissolving bacteria and bio-nitrogen fixation bacteria aimes mainly to reduce using of mineral fertilizers in order to reduce the environmental pollution (Nawar, 1994) . Radwan (1996) observed that inoculation of sunflower seed with phosphate dissolving bacteria significantly increased number and weight of seeds /head, head diameter and seed index in addition to sunflower growth attributes. The results obtained by Keshta and El-Kholy (1999) indicated that the application of inorganic nitrogen and bio-nitrogen fertilizers for sunflower increased plant height, head diameter, 100-seed weight, seed yield/fed. and seed oil content. Sharief et al. (2000) reported that applying either the fertilization regimes (Ceralin-Phosphorine) along with 50 kg N /fed. or 70 kg N /fed. (as control) for wheat produced the heaviest grain weight, number of grains/spike, number of spikes/m 2 and grin yield/fad. Abou Khadrah et al. (2002) found that inoculation of sunflower seed with phosphorine as biofertilizer significantly increased head diameter, number of seeds /head, seed oil content, seed yield /plant as well as seed and oil yields/fed. but did not show any significant effect on plant height, 100-seed weight, and seed husk percent.
The objectives of this study is aimed to evaluate the response of sunflower cultivars to phosphorine (phosphate dissolving bacteria) and Cerealin (bio-nitrogen fixation bacteria) under low N-fertilizer levels.
MATERIALS AND METHODS
Two field experiments were conducted at the Experimental farm, faculty of Agriculture, AL -Azhar University at Assiut Governorate. Egypt during 2012 and 2013 seasons. This research was aimed to study the response of two sunflower cultivars (Sakha-53 and Giza-102) to inoculation with biological nitrogen fixation bacteria Cerealin (Cer.) and phosphate dissolving bacteria phosphorine (phos.) under low nitrogen fertilizer levels i.e. 15, 25 and 35 kg N /fed. in the form of ammonium nitrate 33.5% N. Planting was done on the 3 and 6 June in 2012 and 2013 seasons, respectively using seeds obtained from the Agriculture Research Center, Giza. The plants were later thinned to soil secure one plant per hill before the first irrigation (21 days after sowing). The preceding crop was Egyptian clover (Trifolium alexandrinum L.) in the 1 st and 2 nd sowing seasons. The experimental unit consisted of 5 ridges, 3.5 m long and 60 cm apart, occupying an area of 10.5 m 2 (1/400 fad.). Randomized complete block design using split-split plot arranged was applied in three replicates where sunflower cultivars were assigned to the main plot, while nitrogen and bio-fertilizers were distributed randomly in the sub and sub-sub plot, respectively. The Mechanical and chemical analyses of experimental site are presented in Table ( 1).
Table 1: The Mechanical and chemical analysis of soil field experiments
Different nitrogen rates were added in two equal spilt doses, where the first one was added after thinning time and before irrigation, while, the second dose was added before the second irrigation.
Phosphorin is a commercial bio-fertilizer containing active and Cerealin is also a commercial bio-fertilizer containing active bio-nitrogen fixation bacteria, produced by the general organization for Agricultural Equalization Fund, Ministry of Agriculture and Land Reclamation. The wetted sunflower seed was thoroughly inoculated with different inoculation treatments just before planting. Arabic gum was used as an adhesive agent. Soil was directly irrigated after sowing to provide suitable moisture for the inocula. All other cultural practices for recommended growing sunflower were conducted as recommended. At harvest, samples of five guarded plants were taken at random for each sub-sub plot and the following characters were measured: 1 -Plant height (cm). 2-Stem diameter (cm). 3-Head diameter (cm). 4-Number of seeds /head. It was calculated using the following formula:
Mechanical
Seed index 5-Weight of seed / head (g). 6-1000-seed weight (g). 7-Seed yield / fad (ton) was determined from the plants in the inner ridges of each sub-sub plots. 8-Seed oil percentage, was determined using Soxalet apparatus according to A.O.A.C. (1995). 9-Oil yield /fed (kg), was determined by multiplying seed yield (kg/fad.) by seed oil percentage.
Oil % x seed yields / fad.
Oil yield kg /fad
Obtained data were subjected to the statistical analysis as usual technique of analysis of variance (ANOVA) of the split-split plot design. The treatment means were compared using the least significant differences (L. S. D.) procedure as mentioned by Gomez and Gomez (1984) .
RESULTS AND DISCUSSION

Effect of cultivars performance:
Results presented in Tables 2, 3 , 4, 5 and 6 indicate that sunflower cultivars Sakha-53 and Giza-102 differed significantly in yield and its attributes i.e. plant height, stem diameter, head diameter, 1000-seed weight, seed weight per head, seed yield ton/ fad., seed oil percentage and oil yield per fad. in both seasons. Sakha-53 had higher all characters under study than Giza-102 cultivar in both seasons. This mean that the difference between cultivars is mainly due to the difference in their genetic make up and their reaction to the environments condition prevailing during it growth. These results agree meant with those obtained by Awad and Gharib (2009), Abdel-Motageally and Osman (2010), Abdel-Monem (2011) and Hassanen et al (2013) .
Effect of nitrogen levels:
As shown in Tables 2, 3, 4, 5 and 6 results indicated that increasing nitrogen level from 15 to 35 kg N /fad. significantly increased studied traits components in both growing seasons except oil % which deceased with increasing nitrogen level. Maximum values of plant height, stem diameter, head diameter, No. of seeds per head, 1000-seed weight, seed weight per head, seed yield ton/ fad. seed oil yields per fad. were observed with adding 35 kg N /fad. The increase in these characters with the increase of nitrogen level might due to the role of nitrogen in activating the growth and yield components. This reflects the important of nitrogen in building up the photosynthetic area of sunflower plants and consequently accumulation of more dry matter, which is reflected in seed yield and its components. Increasing nitrogen level up to 35 kg N /fad. gradually increased oil yield/fad. Similar results were obtained by Abou Khadrah et al (2002), Mojiri and Arzani (2003) , Killi (2004) , Ozer et al (2004) , Osman and Awed (2010) and Hassanen et al (2013) .
Effect of seed inoculation:
Results presented in Tables 2, 3, 4, 5 and 6 clearly reveal that the inoculation of sunflower seed with phosphate dissolving bacteria (phosphorine) or with N 2 -fixation bacteria (Cerealin) or with bio-fertilizers significantly enhanced all the studied traits over the control (un inoculated) in both seasons except oil% which decreased. It is clear from the present data that the seed inoculation with cerealin gave the highest mean values of all studied characters. Generally, results pointed out to a beneficial effect of seed inoculation with N 2 -fixation or/and phosphate dissolving bacteria on yield and yield components might be attributed to the fixation of nitrogen, the soluble mono-calcium phosphate and /or to the production of certain plant growth promotion substances by these bacteria as well as supplying sunflower plants with its requirements during different growth stages. The increase in sunflower seed yield resulted by the inoculation with phosphorine and cerealain might be due to the favorable effect of bio-fertilizers on plant height, head diameter and seed yield per plant. Also, the increase in oil yield might be attributed to greate seed yield per fad. These results are similar to those reported by Sharief et al (2000) 
Interactions effect:
Results in Tables 2, 3, 4, 5 and 6 indicated that the interaction between cultivars and nitrogen levels had a significant effect on plant height and seed yield ton/fad. in both seasons as well as on stem diameter and oil yield per fad. in the first season and seed oil percentage in the second seasons. Where the highest mean values of mentioned traits were obtained from Sakha-53 cultivar and 35 kg N /fad. except seed oil percentage in both seasons. The interaction between cultivars and bio-fertilizer on stem diameter, seed yield per fad. and oil yield per fad. was significant in both season and plant height and head diameter in the first season only, Where the highest values were obtained from Sakha-53 and inoculation with cerealin. The interaction between nitrogen levels and biofertilizer was significant on stem diameter, no. of seed per head, seed weight per head and seed yield per fad. in both seasons and plant height, head diameter and oil yield per fad. in the first season and seed oil percentage in the second season only. The interaction among cultivars, nitrogen levels and bio-fertilizer was significant influence on stem diameter and seed yield per fad. in both seasons, and plant height and oil yield per fad. in the first season only. 
